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[ Abstract ] Objective  To establish a matrix-assisted laser desorption ionization
time-of-flight mass spectrometry (MALDI-TOF MS) method for the direct detection of serum M
protein without antibody enrichment, and to assess its detection performance. Methods Method
establishment. A total of 712 waste serum samples were collected from patients who applied for the
M protein identification test in Beijing Chaoyang Hospital affiliated to Capital Medical University. The
immunoglobulin light chain was obtained by reduction of IgG and IgA by TCEP, and the detection
method was preliminarily determined. The waste serum samples from 20 healthy people were
collected to determine the range of mass-to-charge ratios of k and A light chain ions. 8 parallel tubes
and 8 batches were set up for intra-and inter-batch reproducibility evaluation. 10-fold, 100-fold and
200-fold diluted M protein from 23 positive samples were detected by established MALDI-TOF MS
method, and its sensitivity was evaluated. 3 methods of IFE, SPE and MALDI-TOF MS were used to
detect M protein simultaneously, and the coincidence rate between MALDI-TOF MS and IFE and SPE
was calculated. Results The repeatability within and between batches was 100%, respectively. The
original, 10-, 100-and 200-fold dilutions of 23 M protein-positive samples were determined, and the
detection limit of MALDI-TOF MS for M protein was 0.06-0.18 g/L. IFE as the gold standard, the
overall coincidence rates of SPE and MALDI-TOF MS were 85.9% and 92.3%, respectively, and the
positive coincidence rates of SPE and MALDI-TOF MS were 72.8% and 99.7%, respectively, of the
712 samples. Among the different types of M-proteins, MALDI-TOF-MS agreed 100% with IFE
M-protein results for IgA, IgD, IgM, free light chain type and biclonal group, while the agreements of
SPE for IgM, IgA and free light chain samples were only 66.7%, 58% and 19.5%, respectively. One
positive sample in the IgG group was not detected by MALDI-TOF MS. 23 M-proteins positive
samples were diluted by original, 10, 100 and 200 times to access the sensitivity of MALDI-TOF MS
method. The coincidence rate of MALDI-TOF MS was 100% and IFE was 96% at 10-fold dilution. The
coincidence rate of IFE was 28% and 23% of MALDI-TOF MS at 100-fold and 200-fold dilution,
respectively. Conclusions A MALDI-TOF MS method for the detection of serum M-proteins was
successfully established. This method has the advantages of high detection throughput, fast speed,
good sensitivity, specificity and coincidence rate.
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